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Abstract  When the electromagnetic field of electric motor is calculated by FEM, with the
continuous motion of rotor, a large amount of computation need to be done. The difficulty of rotor
motion is due to FEM mesh. The problem of distortion of mesh could besolved by EFG method,
which doesn’t have FEM mesh. The coupling of EFG and FEM could eliminate the influence of mesh
distortion. In order to deal with the relative motion between the stator and rotor, the paper presents a
coupling method of element-free Galerkin method and finite element method(EFG-FE). The coupling
method is based on overlapping domain decomposition method(DDM). The tests show that the
solutions are accurate. The method is used in electromagnetic field of motor and could eliminate the
errors due to distortion of elements on FE method.
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Fig.2 Principle of EFG-FE coupling method
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Fig.5 The isolines of electrical potential of
electromagnetic model
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Fig.10 Flux density of airgap for rotor positions at

different degrees

5 ZEip

W LA AT, WA PR Ak

(1) ZI7R e N 1 30 554,k Sep)
SHTRIE W, ZOTIENBUE SRR Belystchko #2 H 11)
ML 4k TR AR ZE TN o

(2) TES T B AL LI, AR % AL
BARWZME TR, MEESH RS R
R, UER TR AIES AT A E .

27 VE e DL XS ik R Bl ), T RIR
THE, FISEELIEATOR AR, fEmskEE. A, B
PR TG AN TG B TGl & 5 VAR W] DAHE T 3 7K F AL HE G
Wyidh ) R I T 2 . IR BRI B T
X 5l TG B ik SR AT B, AT B G 1% A
I EFH Sy, WE TR TEE.

SEHk

(11 #EH, B8, FIJ7. BEhshSARTERHE
B[] KEHLER, 1997(6): 35-39.
Sun yutian, Yang ming, Li Beifang, The moving
problem in the dynamic fem of electric machines[J].
Large Electric Machine and Hydraulic Turbine,
1997(6): 35-39.

[2] WA, BIBWARLZ ) AL B A IR oot
B[] WLPR TR 544, 1996, 18(2): 38-44.

Hu Yan. A finite element method of saturated

travelling transient electromagnetic field in a
turbogenerator[J]. Journal of shenyang polytechnic
university, 1996, 18(2): 38-44.

AR, e, XIEGTT, . ELHES ARt
IR OE ] hEEHLLESR, 2003,
23(8): 163-167.

Han Jingdong, Yan Dengjun, Liu Ruifang, et al. A
new method to deal with the motion problem in
electromagnetic field finite element
Proceedings of the CSEE, 2003, 23(8): 163-167.

Abdel Razek A, Coulomb J, Feliachi M, et al.

analysis[J].

Conception of an air-gap element for the dynamic
analysis of the electromagnetic field in electric
machines, IEEE Transactions on Magnetics[J]. 1982,
18(2): 655-659.

Bi Chao Chen, S X, Liu Z J, et al. Electro-magnetic
field analysis in rotational electric machines using
finite element-analytical hybrid method[J]. IEEE
Transactions on Magnetics[J]. 1994, 30(6): 4314-4316.
Lee K, DeBortoli M J, Lee M J, et al. Coupling finite
elements and analytical solution in the airgap of
electric machines[J]. IEEE Transactions on Magnetics.
1991, 27(5): 3955-3957.

Maréchal Y. Some meshless methods for
electromagnetic  field IEEE

Transactions on Magnetics. 1998, 34(5): 3351-3354.

computations[J].

Cingoski V, Miyamoto N, Yamashita H. Element-free

Galerkin  method for electromagnetic field
computations[J]. IEEE Transactions on Magnetics.
1998, 34(5): 3236-3239.

Ho S L, Yang S, Machado J M, et al. Applications of
a meshless method in electromagnetics[J]. IEEE
Transactions on Magnetics. 2001, 37: 3198-3202.
Verardi S L L, Machado J M, Cardoso J R. The
element-free Galerkin method applied to the study of
fully developed magnetohydrodynamic duct flows[J].
IEEE Transactions on Magnetics. 38(2), 2002, 941-
944.

Kim H K, Park K'Y, Kim D W, et al. Electromagnetic
field analysis using the point collocation method
based on the FMLSRK  approximation[C].
Proceedings of the 6th International Conference on

Electrical Machines and Systems, 2003, 2: 751-753.




27 8% 128

FESS5E T X R EFG-FE #8635 A i bLIZ 3 i) L 182

13

fEE @ £

9,

1973 4, it UHH, EENEBR#ED HEAE 57 T BT

WEIFHIR. ERE L, 1978 44, L, JH, FEN



